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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a semiconductor wafer wherein the 
semiconductor device having the high security without decoding the 
testing 

conditions of product tests, the manufacturing method of the 
semiconductor 

device and the IC card utilizing this semiconductor device. 

SOLUTION: For a semiconductor wafer 1, the test of the internal 
circuit of a 

ROM is performed through the testing pad formed on a scribe line 3. 
A testing 

pad 5 is broken when it is cut along the scribe line 3. Since the 
testing pad 

5 is broken after the semiconductor 1 is cut and broken, the ROM test 
cannot be 

performed after the scribe line 3 of the semiconductor wafer is cut. 
Therefore, the high security can be maintained. 
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im^^2 ] mMi-xhm^'^-y mix^y^-f 
y^ yiz^')xmm^tiht%\,zm^^ixi> i.o\.zmm. 
^iix\^h^h^m.bthmm\^zmLmmw^ 

y^ ym'^^izmm^tix\^i^bt:mLbtimiii 
im^m4 ] mimmmmzmimmmmm 

mil. i}^':)ms,mmi. ^ti^iiKi^zmix^'y 
yy-i yi/zx^xmx (,tixi3^ . #R0M^7rc7) 
fiierxhfflA'7K{i, ^ti^timnti>mix^y-( 
fy^ yizmm^iix\'^i^ktmLti-immijb 

im^m 5 ] wiMmffammiziir-x h ^mmti hiss 
B?feR0M<7)rtgpii]gs{±, :i(7)mmm^i 

iYLXmir-Xhm^-^-y l^izWMmizmm^tlXK^^Z 

t i^mt -fhmim i nsmimA <r>u-niMztm 

m.^z[imimmm^zm.^fitzm.mimm 
fi. ^<n\smmmt. x^y^yy^ytx-m^ixm 
etx hffl^N'-y K bim^tix\^hzt ^mLbtm 

^JB 1 Jbmm^m 5 cov ^TtiMzsm^ri^i^^ X - 
x^yy Y\,z^w^iix\^h z b ^nmb-f^m^me 
T . msmsmmutmmmmmzim^tLt:^ u 
tix\>^^:ibmmbi-m^minmmm7(D\>^-r 
irtx^yyi^izmm^tix^^izbinmbi-hm^ 

[ff^JS 1 0 ] rniarx hfflyN-<y ^ftfFfflsg 
m(r)i'XhmbXti!,:hm^<O^'0b'0i:l. t^-^TX 

h 3- h'coA:»3fi-^^sfti. i b {:imb-t^mm 1 
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{4. B<riaAai:')ft-f &(/fffliETX h n- Hc7)A:^fi-t<7) 

I m^m 1 2 3 mims,^muimmRo mm^ 
^fix\^?>zbi:mwibtm^mimm^mi nz 

lEiSO^ft'^xWN. 

[ if^ 1 3 3 mmmmzm^ § a. r o m -s 
msMMb. mm^zmmtifzx^y^yy^yb. m 

miti^mmji-f^im^i-^xmb. 

mM'rX hffly\--y h'Srtfr LTmlEROMcotfT'S^a;* 

friE^**^ X wNofriER 0 Mo*T## a^^tg^ 

R O Ml:^^ LS# a^Sr^f ^ Xg i: . 

fflErX hfflA'.y h'STtn-L-CBfrlE^^ftn^x WNc7)ffie 

2>^?^^8g^R O M t ffiEm 1 c7)tX h {cac?< 
&i^mi:>iltzi}^f}'<om2(7)7-Xhi'ffoXmb . 
20 imxi^y^ fy^ y^zf^-yXmt'dPmm oi-f^^m 
Br t , KifEMnTiMl^Sr ^ix^ixi- -y riz-j^mt^xn 
b. 

mU^'yri:y^y^-i?yyLxm^ai:mm-hJMb 

^mx.x\^hz b i'^mb-fh^m¥!mm.<r>^-m. 
[ mm. 1 4 3 luiE^^*'^ X -^^i^m-hnmz 
fcv^T. H^^is^*'>x->^<7)mm^^^B^lES^^,^i^ 

Z<^im.W&tfm5rrX hfflA'.y h' i: mfER OM t 
^e<Jtc«ig!-rSJ:ai;Uc^i:S:mi:-ri.il*Jll 3 
30 tciEi5<?)^^f*^S<0ia)t:^, 

[ if 1 5 3 it*« 1 Tmmm 1 2 «ov 

IESJO^^fl!'>xWN5:;?.;?7^ 7^7^ y{z^^'>X^m 
Lfz^^^-yrb. 

BuiE^J-H L^c^*^ -y T^jf © L/iJ'f-Sli: ^^ixT 

C^HgtDi¥iffl=5riiBJ3 
[000 13 

[3%BB«7)JS-tl,fi^j^»] 2t5|&HB{4, ROM (Read Only 
Memory) i^-f^^^W^mz^ 0 , i: < R O Mx:^ 
40 V^'tiob^l,zm^^(=ix^TX\-m- ilikT. ^XYm 

[00023 

LTg^^r^[:§^^-&. msiA\L^ixhtx\zm<r>mmx 

50 VNiOlie^)-W^r¥ffl0T'S)S. ^fic^/x-^Mtti, g 



3 

tm%mzmmtifzi!bcr)Tjv5.-^A^t'i}^(6^j:i,j^ 
mm^zmn^iixio'o . mm. mshmmmmu 

1.4 2, 4 3i:i:itC, T;?.hffl^N''y h'4 OiJ^fi^ 

[0003] t^cTjiji^f^at^i, rx h . ■T'Sri? 

ICrXhJi, ll9T'S^-ri^(C>'N'-yh'4{4, 
hffl4 0(cL-CtAili:>3ffl4 1,4 2. 4 3tCtTi^ 
i?7^r7>fy3c7)l^ffl!l. -r^;*^*,, S^rfi,^Ji2tC$> 

A-.y h'4liltSr$>T. mSh^xhX'li^i^yr ^ yy^n 
®^ 2 c7)ft>c7) R o M S: h -ri, t flficor X h t |Hl 

m&itL. T^mizmtzmffoX'. mffa^xhcoTXhm- 
mmi}-(7)mx'Mm^tuni. mz^-ctROMrxh 

t<iz. m'i'9imm<7)^mi^mmx'ii. ROM<;)tf 

[00 04] 

®ti:i)^V\ ::ilSrfflV>|,^-?g^t^ (electronic tra 
nsaction) «0|ll'fb*>'^tgt::^-5fc, ^l^^^^^'Uffl-fb 
Sni)fcXU':?'hori.y:7 3V-X (EC ; MrFlS^ 

B\) iz)o\,^xii. ^^-y h'p-^'imtxmmzmm 

mz^ifMie>ti^Rtx\'^<timzii:Lti^znmx't 

i^^mmit'<DXoizm^tit>(r)'^m*^hii}K t 
< izmjmmi± # ^^mrnx-h 1. . mmm'mwj: h 

Oti-fedf ^ ijf.^ imx'hl, ^ y^-^^ -y Y KiStt^ 

^>iiT Ltoztx'h^. v?-mm\,z a i ^ 

<7iu^ifimtm.^ixxLt wii^ 
^\<zii\^xif^^mzmm<n-Sih'\-^xh ht^-^x 
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t=Stt i: o /ciOfi e^Tfi^l Sfg-r I. i t ^, 1^ 

[0005] :.ixt^(Dmii. ^■mmmt(r>m.^zi. 
-^xmm^x'h 0 . v?-mtm=f-'7^^-\,zmm 
m<^mm^j:mmi^^m^bi^'^x\^< . ^h^z. 
n=?-m^nF?--7^^~tii^^mz^^^ixt j: 0 t^i. 

10 Wi. r^rdfA'JT-f (S^) J *»^> r3y7*-h 
(^'CO J ^<0>'N°7:?''f A|E^S-lII,ii;>g3{)<^§ (NIKK 
EI ELECTRONICIS 1996.12.16 pp171-181#,^) , CKO-fe 
^:>.^)'r<ifi'^hflhtzWt. I C^LS I^fcW 
^*ilKort^*<flilAl:»I^>ii^v ^ ck 3 tc-ri. i t ifm 

W:XM. b<^zi^^{z\i>,tz^wmm.msixx. 

TXh<r>TX\'^Wi:iimt^mX'Um^ix. %-EMX' 
i^ROUTXhrn-^^-tmi. R0Mc?)4'»SrMt^ 

^hiMmztc^<r>x'WFtmmm(n^wmm.xu. r 
owa^^m^mm^ixxmm^tihim'&^i^A-f'm 

X'h^. mffnTXV(D^xY^mmm^ix-f^^:xu 

[0006] 

mim^-thfzif)iz. x^y^zry^y±i,zm&^tifz 

TXhm^-^-y Vi-ffLXROMcDff^^WCDT-Xht^'if 

hti^^i^^ x-^^^mmt miTX hm^-^-y f 

{4. mix^^y-fy^y-fyiiZ^-oxm^tL^b^izm 
?if^TX hfflA-.y KJiKS^iiT ltocr>X\ ROM-f 

A{4, ^ti^i|gtcJBfi!c$n^^ROMSr^-r^iS^bffiJ^ 

^yy^yl.^zm^^ixfzy-xV^'^'yYb^i^t. lute 
T;^hA°.y HS::rt-LTH?ieROM<?5|*igg|lIf5<Of;^b*i 

fflA-.y H{4, frlE:^:? ^'f 7'^>f ym^J^tES^n 

[0007] irrie^ffl«i^t:{4B>rie^p'!i^i^*5:)g|sgg^ 

vmn^y ^ti^tm^tmux^y>{ r 

mi>z\ti^xh^wm-hmm^m.^ix. iuisromct) 
50 p^aniisji, z.mmmmiitLxmm.^xhmf^-yY 
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tix\,^^xoizLxi,M:\'\ mmshmm(r)immm 
a. &mirixyyy]^i,zmmtix\^iXoizix 
mi^w^ x-^\mmm±izt3\^x . fne 
mshmiiziimmmmi>zmmtifc^vi^'j a ym 

^ ytx-m^. LxmiiT^ h ffl^N- ■/ k t i^mtix v 
xoizixi,B:^\ mmshmm^u'^vziyii^ g 
mi'ffixyyy]^izmm^iix\^ndizixh^ 

mm^ifixoizixi^^w mm&mmui. 
iicr)mshmm^zieimtimmw(r)7-x hm^-<"/ hc?)^ 

V ^ . mia»p°p^l^{c:mSicc7) r o mtm^^tiX v ^ I, J; 

[ 0 0 0 8 ] ^/s. ^m(^^imm.(7)m^ijmit. 
mmmmi>zmm^ti. ROMir^-t^^m^mmt. mm 

Izm^^tltzX^y-^y-y^ yt. miX^y^fy^ 

-f^im^SL-thxnt. mm-xYmj^yY^itLxm 

lER O MOttJ-C-tf^ a^^i^tg^R O MICM L»# 

X -^N<^H>nB»# ii^^fg^ R O M{c*ir ii^ Vis 

onut. miTxvmf'^yYiixLxm^^w^s. 

-Acr)f|f ji^^tg^ R o Mtc^t L Buiam 1 iOrX 
Si-ri. ISi: , Btiie-f >y TS: A- -y ^- V ^ ^ LtSSiai: 

m^-^ :s.-)\^iem-hi3mzi~,\\x . iiiiE^^ft'^x 

hfflA-.y h'i:HfnBR0MtS:m^W(cSM-ri.J:3tcffi 
-f^^x^y^^y^y\rJi!^-iX^mLfdm^^^y~T 

\^tiMmLx\>^^zti^witi-^. 

[0009] 

mmcomm^mm'ti. ^^mii. x^y^ry^y^z 
m^^ti. ^•yrj&^mi(n'rxhummmzmm^ii 
tzmmmz^m^tifzy-x vm^-^'v v iiitLxmm. 
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^tihXo{zmm.^ixx\^h. t-r. mijbmms^m 
mLxmicr>mmmwni-i, mm. ^^i^^x- 

ii-cj>i>, miiZTjktXoiz, i^v^y^i^^j:t'(r)^ 
x-Ai(o±ffiic(i. itfc<of--y7m^j^ (mr. m 
shmmt\^d) 2mmim^^tix^^i. zc^mm 

mz{tX9y^^y^y (.X^y^zrWrn) 3*^^$ 
10 tlXay). "^x-Alti, '^x-J^mm<^X^y^l^y 
^ yhz^-^ xy^^^y Y7}(r):^ -y ^ h'-A 

[00103 <^<.z. ^(^^mm2b ^<r>m<7)x^> y^ 
ry^y3mm^m2-i:^mLxmm-th. 
x-AHc(i, mmz^-yri<z^m^ixhmmm2 
ifrn'MLmim^fix^^h, mm^2^\.z\ix^ 
y^i^mi3m^^tix\^^h. m.sym2 a-yr) 
iziiRomtj:b'(7)mm^m^^^j:h\H^mmit^mfS,^ti 
Ti^i., tfz. ms,mm2izii9\-^m^tmmmzmm 

20 -ri.7ti6i7)T;P5-'>i^^i:>4>^rSAai^]fflA°.y H 
(^) 4 1. 4 2 . 4 3 ■ • ■ *i«^m$tl-CV^ 
^. Am^)ffl>'N°-y H4 1 . 4 2, 4 3 ■ ■ • {i. rtgPS 

mmzmm^itx^^h. xmiiy^-y t i,{CT-:^bffl 

^^f^s'>x-Atj3{t^iea{:*#^*^*S , i-^j:h-tb. 

I ctx h(c^^jg^rxx hfflA°.y K 5(i. msimm2^z 
mm-thx^^y^v^WMix^^^y^yy^ty) 3±i,zm 
^^tix\,^h, zcDmrnmizmi^'^-ym. ^yr^ 

30 T'^Yr^yV^m<r)m-X'hh. ROMr^hS-ra 

i-9) ij^TXhrnitt^-w^Lx. ROM msiz 

comii. TXha- Yx-mmtifz^n-ti^^ itz 

i^iii:fj^tihROMTXvm^-Ymm^mmL 
xm^bi'xhmiti. 

[0011] :^mX'ii. ZcDt-X hfflA-.y H 5 SrcfrL 
T^-f y— fx h^SSifpr;^ h t ^r-^x-A i olt^O 
40 t^t^ffoTV^S, -etT. ^fftcn^x-Al^rX^^ 
^ >'3(;?{J-5rOTL-C^-yT^^)-JiUci:#t 
{i, TXhfflA-.yb'{if^'^tTUS«T% mShitL. -rp 
ROM«ot}>W^»(^fil>ii:*i 

^v^. mzm^^mmcD^wmmx'ii. Romco'i>m 
'i:^^tixmm^tihfmm^^<^j:&. m2cr)ms, 
mm (.i-yTB^mm 2izit^ ^ti^tiAmco^-^-yY 

^cr)\Hcoi-:>i}<7-xhmx$)htiK iiS. 
^•yrW±6 0~10 0fflS^OA'.yKSrJ^^L. -e<0 
f*If-X hffltcJi, l-^fl^fflV^S. H3{i, 02tiE 
50 m§fLfc*^*>^x-A 1 tj^«$^i;trx hfflA'.y K 
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[ 0 0 1 2 M yy-y h . hr >y h*ac7)^-c'j) 
m^tix\^t<. fxvm^^yY 5m\i. M^mms 

5) TXVmik::i-Yt^^^Khb. 
HISS 9 ^> tfj :>3 ^ ii S R O M 7" X h *| T a - H 5- fi- il^ 

^fls'^x-^N 1 (7)x^^y-( rmz^-yrizMtxmm} 

l,zROMm-tm^^L^j:\'^tzibizWMm'^ 

tit, 

[0 0 13] MAli, I13C0A-A' *|t»^gP:8-(7)«l 

mmmmzii, mshmmkx^y^ymmzttz^ii'ox 
m^^tLfz. mm, nmcomcmmmmtix^,^ 
tfz, ^<r>mmmm<r)mm.mz},i^ T-xvmmm 

^i^^-thmo SVyyi^X^Ti- COnmV-X/ K 

m 1 6 rai^^^fr-^x WN 1 ±i>zy-hmim 1 7 
LX7t^ui^v^y^j:t'i}^(y^j:iy-hmmi am^^ 

fLTV^I.. ^^#:'^xWMcoaffl{i, >-'-hmi8 
^^J6TS i O2 ^t'co^lil 3tJ;-5TMa§^iT 
V^S, -?-LT, X':^y^ymi(r)mmi3{zxyy>{ 

yy^ y3tm^^ixx\^h. imm-ifx^y>{ ym 
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fflJ^SrlSai^it.Sny^'^' hTLi^'^ii-Piiiteiilil 3tc 
91fi:i(7iay-5'^Y^ii^LXhy 

yjx^T r coy- 1 8 1 mimmi t 
tg^LTv^i,, H^jiL^riw. m&mmff^immi 
lizimi&mxatim^^tix^^i, 

H5«. xi'y^yy^yscTimijmm'p^izmM.^ 

10 x^'y-fy^-fyscomt^MXfX'ht. z<Dmi&m 

X'li, X^y>(y=7^ yscomi, 80umm^X'h 
0. f-Xhffl>'N-7 H50132J4, {5{^40;um'C$>l). 
3>'^'i?h?L^l{4. 4~6/xmgS-r'J)l.. icOJ:^^ 

^OBi-ri. i: . tX bfflA'.y K 5{i:. ^ft^-y7-*><b5l 
llt]ROK?*>^i-CLt d, Uztii'^X,mSl,^t^h:fi^ 

mw:mmmmiztm^tirzwmimAi}^^tsz t (4 
tti^ft >^ X -J ^mmizmm-t t^y^s^^hmmi^ 

y^9Yll\,z^Lxmmh, ^ny'i^^vmmbhyy 

i^xifa)y-x/vvA ymmt imtiMx-mmt 
•ttijmim\'^xnmmimmim^-ft, m^y^y 

ij^^ymxmTm^-t^^Ztii^X'^l, Vyy-Jx^ 

[0015] ^(nmwmxM, nmm.wm:m^v^ 

30 t-e#S. 05(4. ClOHMfJlJO^ft'^xWN^r^ 

I., ROMxXh$r^T5tc{4, TX;J'$:fflV^|,. r::^:? 
f4, ^ftfPW^Sl 4 5-ii/./crXMfllS8*>'m$^i 
yiT^h;J<-h'l 5*»4>m$ix-CV^|,, iji^f^sfffig 
a 1 4 l=Sigg§ix;tft-f 7^ y 1 1 1 
±<5D#TXhfflA'.y h'SlcgfJitSii. <J:/?ROMx;^h 

m^y^yi Hi, m^:^-Yi,zmmfi^ti 

•y H 5t;ft-f SrAtU:^ fC^zii^tn^xA 1 ^cnmShmi 
40 (f-'/rj^^Mt^) c7)ROMC0*l*$-^S-tl.. y-Xh 

H 1 5 ii{4, m^7>f > 1 1 izmmiiimi2 o 
mL2o^zw^m^titmm2it, xtnij^^-vyr 
2 2^iYLx^mmmmi-m&m2 3 ^miti^ 
mimmmm 1 4 tm^^tix v ^ ^ . mshmm 1 (^^-x 
hMmm^9tmLm.m7 1 mm-ttm^izhxinij 

^N'-y^r 2 4A^:0ffi$fLTV^S. ^imUS, m^y^ 

yi, II, stii2 0 'mnM2 1 x^m x 

[0016] <5:tc:, ll6?r#BBLT^2C0||Sfe^J5riKH3 
50 fl.. ^l^#:'!7x-yMt{4, g$|6<,tf-.yTtCi)-Si§ 
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$ii-CV^^, tTt. Syfp^l^2W±^'hg|5[lliStS^Wtc [00 19] r^hSi^3-H35«igi6$til.fc. rXh 

h'4 K 4 2. 4 3 • • ■ i)mmm^^tlX^^h. Affi ROMxXh(i. TXha-wm^^tlt:^ 

:»3fflvt-yK4 1. 42, 43 • • - {i. rtg|5[l]3Sfc«m f^ifim.lfzm. TXhm^^^y V 5lz^xmm\B\^9 

m^iix\>^i, :icr>mmmx'ii. ^xhm^-^-yvcomt ixpimzx'oi'xhim'rh. ^Lcomstrnxa. i 
^i^^a^-^^zmiumtizi^m^hh. -t^^h lo -:>cr)^-/r\<zmL(r)Romtm^^tix\^^ , z.tih(r> 

W,2{.zW&-thX^y^-/mM {X^v^yy-iy) 3 Ji<):#ROM<7)T;^h$:fi=o ii:*iT'# I.. 

±J.zmLm^^tiX\^h . i^ia^Ji2{cJoV^-C. rXh [0020] Jjjjc. ll8Sr#BlL-C^«c'>xWN;!)><i> 

3-Kfl-^S:R0M*5A:^-rSx^hfflyN-.y K5 1 (4. ^-yrSri^liL, ^*gg^J^«1-|>i?3tXSS:iJiBJ 

mm.m<o±iz'm.^ix. mt'^m^Rom\,zm^ -th. ma. ^wnff)^w^m.(r)m^m.^:fhty^ 

ix-f]-th'rx\^m^-^'v\^5 2m/Romm^t:^^ -^^-vmx'hh. ^-r. 

^2>. m^m^i. mm±izx^y^zry>(yimm-i.m 

[00 17] R0Mx:^h$:^i&-ri.3-h'S:xXhffl iiX^ y>t yy^ y±Uif-Xhm^-<'y \^^mm-?> 

H 5 1 t^i^X-Mrh t . h$iJP[Hl8& ( 03 (C* 20 (^^c'^ x-^«Ig) , ® fflET^X hffl 

■t9) *^'TXh^i[&3-K$:i2iltT. ROM (I13{C ^^'-y H$r:fM-THfneROMt^tt«#ji;^i*inrtgj{)>^*» 

s^-ri 0) io+iftc^fAv^ajL^rrait&i-i.. ROMT;^h ff)TX\--^'^otwm\,zmzrx3-^xx'mtThA,xhh 

iOllTfi, h 3- h-C'i^^$n;^:^fr*>mL?tiit ROMT-^'<^r;?. h ^ (mi (TtfX MS) , S) 

rAhffl>N--x Y5 3i,zmdfrXVWl!»mm^(>\}i,-h-^iX B(iiS^#:'>xWNOR0MtC^t»#ii;?i$: 

|.ROMr^h*^T3-h'5:fl-a!l^*Ji2iit-CfiJ^tT ^tp , ® MIEr^ hfflA->y f 

XhmTi-th. ^fts-^x-yMSr^^^-^y^^y ^:n-L-Cfrie^ft»>xWNir)ROMtCmiEmi(7)7^X 

3(c?b^-:.TWfC-f--yrS:^jSit/ti:l=a4. ■r;^b Vl.zm^<mt^^^ififihtlfzt>^l3>(r)'fXV^'^o 

mf-^-y vim%Lx\.^h<r)x\ m^bt, OTctB/c^ (m20TXMg) , ® Biiiexi?7-f 

mwmmi. Rom<r)^wi'mt:>fih;ibifi^j:\<^. mz y\,zf^->xmi?miki-^ai-^^immL. mtm^xmn 
nrFm.mm<7^^mm.x\i. Romoi^^^^^ti 30 ^^K^ix^^riiz^mt^ (WBfxs) , ® yKt,z^ 

xmm^tihmk'&.m<^£i,. ttz. m<r}mm<r) mui-yrif'^-j^-=yy'/Lxm&ii^m-h (^>'>y 
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